During wakefulness the brain creates meaningful relationships between disparate stimuli in ways that escape conscious awareness. Processes active during sleep can strengthen these relationships, leading to more adaptive use of those stimuli when encountered during subsequent wake. Performance on the Weather Prediction Task (WPT), a well-studied measure of implicit probabilistic learning, has been shown to improve significantly following a night of sleep, with stronger initial learning predicting more nocturnal REM sleep. We investigated this relationship further, studying the effect on WPT performance of a daytime nap containing REM sleep. We also added an interference condition after the nap/wake period as an additional probe of memory strength. Our results show that a nap significantly boosts WPT performance, and that this improvement is correlated with the amount of REM sleep obtained during the nap. When interference training is introduced following the nap, however, this REM-sleep benefit vanishes. In contrast, following an equal period of wake, performance is both unchanged from training and unaffected by interference training. Thus, while the true probabilistic relationships between WPT stimuli are strengthened by sleep, these changes are selectively susceptible to the destructive effects of retroactive interference, at least in the short term.
Introduction
Within the adage that sleeping on a problem will bring clarity in the morning lies a kernel of awareness of the obscure calculus at work within the brain each night. Anecdotal evidence has long suggested a role for sleep in the synthesis of information and facilitating insight, ranging from Kekulé's discovery of benzene's ring structure to the penning of Coleridge's romantic poem, Kubla Khan. Research suggests a significant role for sleep in facilitating the connection between elements encountered during the dayextracting, as it were, the gist of experience (Payne et al., 2009) . Intriguingly, sleep also forms connections between seemingly disparate elements, even working out subtle quantitative relationships we did not explicitly set out to solve. For example, in a probabilistic task, in which participants learn (implicitly) to associate unrelated images with weather condition (rain or sunshine), unconscious processes actively at work across a night of sleep improve task performance the following day (Djonlagic et al., 2009) .
Different stages of sleep appear to impact the evolution of memory for a wide range of tasks, with each sleep stage affecting memory processing in characteristic ways (Walker & Stickgold, 2010) . For example, slow-wave sleep (SWS), which predominates early in the night, benefits declarative (explicit) memory processing (Plihal & Born, 1997; Tucker et al., 2006) . In contrast, REM sleep appears in greater amounts later in the night and is implicated in the processing of non-declarative memory (Plihal & Born, 1997; Stickgold, Whidbee, Schirmer, Patel, & Hobson, 2000) , including memory for complex relations (Cai, Mednick, Harrison, Kanady, & Mednick, 2009; Djonlagic et al., 2009; Stickgold, 2005; Wagner, Gais, Haider, Verleger, & Born, 2004 ) and skills (Smith & Smith, 2003) . More generally, REM sleep is thought to facilitate the integration and abstraction of distinct memories into schema that in theory represent the rules by which categorical sets behave (Walker & Stickgold, 2010) .
We used a classic probabilistic category learning paradigm, the Weather Prediction Task (WPT; Knowlton, Squire, & Gluck, 1994) , as a probe for the abstraction by sleep of implicitly learned probabilistic rules. Four cards with line drawings of simple objects serve as stimuli, and participants see one, two, or three of these cards at each trial, which they use to predict ''sun'' or ''rain'' weather outcomes. Unbeknownst to the participants, each card has a fixed probability of predicting each outcome, and the probabilities associated with multiple-card combinations are derived from the
